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DETAILED ACTION 

1. The following is a Final Office Action in response to the Amendment received 
on 15 May 2006. Claims 1-16 are pending in this application. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-3, 5, 7-9, 11 and 13-16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent No.: 3,856,034 (hereinafter Itoh). 

4. As per claim 1, Itoh discloses a control system for supplying a control signal to a 
controlled apparatus the system comprising: 

an error generation means (Fig. 1, element 6) operable to produce an error 
signal (col. 3, lines 20-27 and Fig. 1, element x sub. s - x) from a feedback value (col. 
3, lines 20-24 and Fig. 1, element 5) relating to a measured operating parameter (col. 
3, lines 20-24 and Fig. 1, element 4 and x) of a controlled apparatus (col. 1, lines 14- 
18), and a required value (col. 3, lines 24-27 and Fig. 1, element x sub. s) relating to a 
desired operating parameter value of the controlled apparatus (col. 1, lines 14-23 and 
col. 3, lines 24-27); and 
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a controller (Fig. 1, element 1) operable to receive the error signal (col. 3, lines 
8-10 and Fig. 1, element x sub. s - x and a gain signal (col. 3, lines 8-10, col. 5, lines 
33-37 and col. 6, lines 4-9), and to output a control signal in dependence upon the 
values thereof (col. 3, lines 8-16, col. 5, lines 1-4 and 33-37 and col. 6, lines 4-9), 
wherein a gain selection means (col. 3, lines 8-10, col. 5, lines 1-4 and Fig. 1, element 
1; the gain selection means is incorporated in the controller, hence the controller 
receives the error signal from Fig. 1, element 6 and the gain signal from the controller 
via the controller) is provided, which gain selection means (Fig. 1, element 1) is 
operable to receive the error signal (col. 3, lines 8-10 and Fig. 1, element x sub. s - x) 
and to output a gain signal (col. 3, lines 8-10, col. 5, lines 1-4 and 33-37 and col. 6, 
lines 4-9) to the controller (Fig. 1, element 1; the gain selection means is incorporated 
in the controller, hence the controller receives the error signal from Fig. 1, element 6 
and the gain signal from the controller via the controller) in dependence upon the value 
of the error signal (col. 3, lines 8-16, col. 5, lines 1-4 and 33-37 and col. 6, lines 4-9). 

The examiner emphasizes that all anticipated components and limitations of 
claim 1 are present in Itoh. The controller is operable to receive the error signal (via 
Fig. 1, element 6) and gain signal (via the controller) to output a control signal (col. 3, 
lines 8-16, col. 5, lines 1-4 and 33-37 and col. 6, lines 4-9). The controller via the 
controller receives the gain signal in dependence upon the error signal, in which the 
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two signals (error and gain) are combined to represent the control signal (col. 2, lines 
12-24, col. 3, lines 8-67, col. 4, lines 1-6 and col. 5, lines 1-4). 

5. As per claim 2, Itoh discloses the controller (Fig. 1, element 1) is operable to 
output a signal equivalent to the error signal multiplied by the gain signal (col. 3-4, 
equations 1-7). 

6. As per claim 3, Itoh discloses a system wherein the error signal (Fig. 1, element 
x sub. s - x) equals the difference between the required value (Fig. 1, element x sub. s) 
and the feedback value (col. 2, lines 12-24, col. 3, lines 24-27 and Fig. 1, element x). 

7. As per claim 5, Itoh discloses a disturbance compensation means (Fig. 1, 
feedback control loop with cascade compensator configuration) is provided which is 
operable to receive an input value relating to at least one other parameter value of the 
controlled apparatus, and to receive the error signal, and to produce a compensated 
error signal in dependence upon the input value and the error signal, and to supply the 
compensated error signal to the filter means or the gain selection means in place of the 
error signal (col. 3, lines 8-27). It is inherent that feedback control systems are used to 
compensate for disturbances or unwanted inputs of a system (Nise, pg. 350). 
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8. As per claim 7, Itoh discloses a method for controlling a controlled apparatus 
having a measured operating parameter, the method comprising: 

generating an error signal (col. 3, lines 20-27 and Fig. 1, element 6 and x sub. s 
- x) from a feedback value (col. 3, lines 20-24 and Fig. 1, element 5) relating to a 
measured operating parameter value (col. 3, lines 20-24 and Fig. 1, element 4 and x) of 
a controlled apparatus (col. 1, lines 14-18), and a required value (col. 3, lines 24-27 
and Fig. 1, element x sub. s) relating to a desired value of the operating parameter of 
the controlled apparatus (col. 1, lines 18-23 and col. 3, lines 24-27); and 

generating a control signal (col. 3, lines 8-16, col. 5, lines 1-4 and 33-37 and col. 
6, lines 4-9) in dependence upon the error signal (col. 3, lines 8-10 and Fig. 1, element 
x sub. s- x) and a received gain signal (col. 3, lines 8-10, col. 5, lines 33-37 and col. 6, 
lines 4-9), wherein the gain signal is selected in dependence upon the error signal (col. 
3, lines 8-16, col. 5, lines 1-4 and 33-37 and col. 6, lines 4-9). 

The examiner emphasizes that all anticipated components and limitations of 
claim 7 are present in Itoh. The controller is operable to receive the error signal (via 
Fig. 1, element 6) and gain signal (via the controller) to output a control signal (col. 3, 
lines 8-16, col. 5, lines 1-4 and 33-37 and col. 6, lines 4-9). The controller via the 
controller receives the gain signal in dependence upon the error signal, in which the 
two signals (error and gain) are combined to represent the control signal (col. 2, lines 
12-24, col. 3, lines 8-67, col. 4, lines 1-6 and col. 5, lines 1-4). 
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9. As per claim 8, Itoh discloses the control signal is equivalent to the error signal 
multiplied by the gain signal (col. 3-4, equations 1-7). 

10. As per claim 9, Itoh discloses the error signal (Fig. 1, element x sub. s - x) equals 
the difference between the required value (Fig. 1, element x sub. s) and the feedback 
value (col. 2, lines 12-24, col. 3, lines 24-27 and Fig. 1, element x). 

11. As per claim 11, Itoh discloses a compensated error signal (Fig. 1, element x 
sub. s - x) is produced using a disturbance compensation means (Fig. 1, feedback 
control loop with cascade compensator configuration) which is operable to receive an 
input value relating to at least one other parameter value of the controlled apparatus, 
and to receive the error signal, and to produce the compensated error signal in 
dependence upon the input value and the error signal, the compensated error signal 
being supplied in place of the error signal (col. 3, lines 8-27). It is inherent that 
feedback control systems are used to compensate for disturbances or unwanted inputs 
of a system (Nise, pg. 350). 

12. As per claim 13, Itoh discloses a gas turbine engine controller including a control 
system (col. 1, lines 3-8). 
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13. As per claim 14, Itoh discloses a controller (Fig. 1, element 1) wherein the 
measured operating parameter is temperature (col. 3, lines 10-16 and col. 4, lines 61- 
64). 

14. As per claim 15, Itoh discloses a method of controlling a gas turbine engine (col. 
1, lines 3-8). 

15. As per claim 16, Itoh discloses the measured operating parameter is temperature 
(col. 3, lines 10-16 and col. 4, lines 61-64). 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may riot be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

17. Claims 4 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Itoh in view of U.K. Patent No.: 1,135,508 (referred to as hereinafter IBM (International 
Business Machines)). 



18. As per claim 4, Itoh does not expressly teach a filter means is provided 
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which is operable to filter the error signal (Fig. 1, element x sub. s - x) and to supply a 
filtered error signal to the gain selection means in place of the error signal. 

IBM teaches to a connection between a high pass filter (Fig. 1, element 23) and 
the output of a summing device (Fig. 1, element 9), and the high pass filter output to 
the amplifier to produce a gain (pg. 4, lines 9-12). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Itoh to include a connection 
between a high pass filter and the output of a summing device, and the high pass filter 
output to the amplifier to produce a gain to modify the abrupt nature of change in the 
position of a set point to allow the system to respond to the set point change more 
gradually (pg. 2, lines 12-20). 

19. As per claim 10, Itoh does not expressly teach the error signal (Fig. 1, element x 
sub. s - x) is filtered and a filtered error signal is used to select the gain signal in place 
of the error signal. 

IBM teaches to a connection between a high pass filter (Fig. 1, element 23) and 
the output of a summing device (Fig. 1, element 9), and the high pass filter output to 
the amplifier to produce a gain (pg. 4, lines 9-12). 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Itoh to include a connection 
between a high pass filter and the output of a summing device, and the high pass filter 
output to the amplifier to produce a gain to modify the abrupt nature of change in the 
position of a set point to allow the system to respond to the set point change more 
gradually (pg. 2, lines 12-20). 

20. Claims 6 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Itoh in view of U.S. Patent No.: 4,349,868 (hereinafter Brown). 

21. As per claim 6, Itoh teaches the disturbance compensation means (Fig. 1, 
feedback control loop with cascade compensator configuration) and a multiplier (it is 
inherent that Fig. 1, element 1 would include a multiplier for the computation of col. 3- 

. 4, equations 1-7) for receiving a compensation value, and for multiplying the error 
signal (Fig. 1, element x sub. s - x) by the compensation value to produce the 
compensated error signal (col. 3-4, equations 1-7). It is inherent that feedback control 
systems are used to compensate for disturbances or unwanted inputs of a system 
(Nise, pg. 350). 
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Itoh does not expressly teach the disturbance compensation means comprises a 
lookup table for receiving the input value, and a multiplier for receiving a compensation 
value from the lookup table, and for multiplying the error signal by the compensation 
value to produce the compensated error signal. 



Brown discloses a look-up table that includes a wide range of values to receive 
an input value, and provide an actual gain control function for each input (pg. 2, lines 
16-18 and col. 9, lines 59-63). 



Therefore, it would have been obvious to a person of ordinary skill in the 
art at the time of applicant's invention to modify the teaching of Itoh to include a look- 
up table that includes a wide range of values to receive an input value, and provide an 
actual gain control function for each input to optimize the control loop (pg. 13, lines 54- 
58). 



22. As per claim 12, Itoh teaches the disturbance compensation means (Fig. 1, 
feedback control loop with cascade compensator configuration) and a multiplier (it is 
inherent that Fig. 1, element 1 would include a multiplier for the computation of col. 3- 
4, equations 1-7) for receiving a compensation value, and for multiplying the error 
signal (Fig. 1, element x sub. s - x) by the compensation value to produce the 
compensated error signal (col. 3, equations 1-6). It is inherent that feedback control 
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systems are used to compensate for disturbances or unwanted inputs of a system 
(Nise, pg. 350). 

Itoh does not expressly teach the disturbance compensation means comprises a 
lookup table for receiving the input value, and a multiplier for receiving a compensation 
value from the lookup table, and for multiplying the error signal by the compensation 
value to produce the compensated error signal. 

Brown discloses a look-up table that includes a wide range of values to receive 
an input value, and provide an actual gain control function for each input (pg. 2, lines 
16-18 and col. 9, lines 59-63). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Itoh to include a look-up 
table that includes a wide range of values to receive an input value, and provide an 
actual gain control function for each input to optimize the control loop (pg. 13, lines 54- 
58). 
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Response to Arguments 

23. Applicant's arguments, see Remarks pgs. 1-5, filed 15 May 2006 with respect to 
claims 1-3, 5, 7-9, 11 and 13-16 under U.S.C 102(b) have been fully considered but 
they are not persuasive. 

As per claim 1, applicant argues that the prior art fails to teach, "a controller (4) 
operable to receive the error signal (e) and a gain signal (k), and to output a control 
signal (c) in dependence upon the values thereof, wherein a gain selection means (6) is 
provided, which gain selection means is operable to receive the error signal (e) and to 
output a gain signal (k) to the controller (4) in dependence upon the value of the error 
signal (e)." The examiner respectfully disagrees. 

The Itoh reference discloses (col. 3, lines 8-10) "In FIG. 1, a controller 1 receives 
an error signal, and adjusts and amplifies it to produce an amplified error signal e at its 
output."; (col. 5, lines 1-4) "In order to improve control accuracy, that is, to decrease 
the error x. sub. s -x, it may be necessary to increase the open-loop gain of the system, 
as is apparent from the equation (7)."; (col. 5, lines 33-37) "The valve actuating device 
11 receives the output signal of the controller 1 shown in FIG. 1, i.e., an amplified error 
signal e to actuate the valve device 10 in accordance with the signal e to adjust the 
valve opening."; and (col. 6, lines 4-9) "In operation, the valve actuating device 10 
receives an amplified error signal e from the controller 1 shown in FIG. 1 and moves the 
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valve head 10c in accordance with the amplified error signal e to set the effective area 
A of the opening 10b, that is, to set the degree of valve opening." 

24. In response to applicant's argument that the references fail to show certain 
features of applicant's invention, it is noted that the features upon which applicant 
relies (i.e., the gain selection means is an external component which outputs a gain 
signal to the controller) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read 
into the claims. See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 
1993). 

As per claim 1 and similar language of claim 7, Itoh discloses the "a controller 
(Fig. 1, element 1) operable to receive the error signal (col. 3, lines 8-10 and Fig. 1, 
element x sub. s - x and a gain signal (col. 3, lines 8-10, col. 5, lines 33-37 and col. 6, 
lines 4-9), and to output a control signal in dependence upon the values thereof (col. 3, 
lines 8-16, col. 5, lines 1-4 and 33-37 and col. 6, lines 4-9), wherein a gain selection 
means (col. 3, lines 8-10, col. 5, lines 1-4 and Fig. 1, element 1; the gain selection 
means is incorporated in the controller, hence the controller receives the error signal 
from Fig. 1, element 6 and the gain signal from the controller via the controller) is 
provided, which gain selection means (Fig. 1, element 1) is operable to receive the 
error signal (col. 3, lines 8-10 and Fig. 1, element x sub. s - x) and to output a gain 
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signal (col. 3, lines 8-10, col. 5, lines 1-4 and 33-37 and col. 6, lines 4-9) to the 
controller (Fig. 1, element 1; the gain selection means is incorporated in the controller, 
hence the controller receives the error signal from Fig. 1, element 6 and the gain signal 
from the controller via the controller) in dependence upon the value of the error signal 
(col. 3, lines 8-16, col. 5, lines 1-4 and 33-37 and col. 6, lines 4-9). " 

Furthermore, Itoh discloses (col. 3, lines 8-10) "In FIG. 1, a controller 1 receives 
an error signal, and adjusts and amplifies it to produce an amplified error signal e at its 
output."; (col. 5, lines 1-4) that "In order to improve control accuracy, that is, to 
decrease the error x. sub. s -x, it may be necessary to increase the open-loop gain of 
the system, as is apparent from the equation (7)."; (col. 5, lines 33-37) "The valve 
actuating device 11 receives the output signal of the controller 1 shown in FIG. 1, i.e., 
an amplified error signal e to actuate the valve device 10 in accordance with the signal 
e to adjust the valve opening." and; (col. 6, lines 4-9) "In operation, the valve actuating 
device 10 receives an amplified error signal e from the controller 1 shown in FIG. 1 and 
moves the valve head 10c in accordance with the amplified error signal e to set the 
effective area A of the opening 10b, that is, to set the degree of valve opening." 

25. In response to the applicant's argument regarding "Gl, G2, and G3 do not 
represent gain signals that can be passed to a controller"; the citation above of Itoh has 
been modified to clarify the record. Furthermore, Itoh discloses (col. 5, lines 1-4) that 



Application/Control Number: 10/766,003 Page 15 

Art Unit: 2121 

"In order to improve control accuracy, that is, to decrease the error x. sub. s -x, it may 
be necessary to increase the open-loop gain of the system, as is apparent from the 
equation (7)." 

26. In response to the applicant's argument, that the prior art fails to teach, "a gain 
selection means". The examiner respectfully disagrees. 

Itoh discloses (col. 5, lines 1-4) that "In order to improve control accuracy, that 
is, to decrease the error x. sub. s -x, it may be necessary to increase the open-loop gain 
of the system, as is apparent from the equation (7)." 

27. In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 
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28. In response to the applicant's argument, "there is no basis to assume that 
controller 1 internally generates and internally receives a gain signal dependent upon 
the error signal (x sub. s - x)." The Examiner respectfully disagrees. 

Itoh discloses (col. 3, lines 8-10) "In FIG. 1, a controller 1 receives an error 
signal, and adjusts and amplifies it to produce an amplified error signal e at its output." 
and (col. 5, lines 1-4) "In order to improve control accuracy, that is, to decrease the 
error x. sub. s -x, it may be necessary to increase the open-loop gain of the system, as 
is apparent from the equation (7)." 

29. In response to the applicant's argument, that the prior art fails to teach "a 
disturbance compensation means (10,12) is provided which is operable to receive an 
input value relating to at least one other parameter value of the controlled apparatus, 
and to receive the error signal, and to produce a compensated error signal in 
dependence upon the input the value and the error signal, and to supply the 
compensated error signal to the filter means or the gain selection means (6) in place of 
the error signal." The examiner respectfully disagrees. 

As per claim 5 and similar claim language of claim 11, Itoh discloses a 
disturbance compensation means (Fig. 1, feedback control loop with cascade 
compensator configuration) is provided which is operable to receive an input value 
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relating to at least one other parameter value of the controlled apparatus, and to 
receive the error signal, and to produce a compensated error signal in dependence 
upon the input value and the error signal, and to supply the compensated error signal 
to the filter means or the gain selection means in place of the error signal (col. 3, lines 
8-27). It is inherent that feedback control systems are used to compensate for 
disturbances or unwanted inputs of a .system (Nise, pg. 350). 

Nise discloses (pg. 350), "Feedback control systems are used to compensate for 
disturbances or unwanted inputs (i.e. parameter value) that enter a system. The 
advantage of using feedback is that, regardless of these disturbances, the system can 
be designed to follow the input with small or zero error, as we know demonstrate. Fig. 
7.11 shows a feedback control system with a disturbance, D(s) (i.e. secondary 
parameter value), injected between the controller and the plant (i.e. engine)." 

30. Applicant's arguments, see Remarks pgs. 5-6, filed 15 May 2006 with respect to 
claims 4, 6, 10 and 12 under U.S.C 103(a) have been fully considered but they are not 
persuasive. 

31. Claims 4 and 10 stand rejected under 35 U.S.C 103(a) over Itoh in view of IBM 
and claims 6 and 12 under 35 U.S.C 103(a) over Itoh in view of Brown. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following reference is cited to further show the state of the art with 
respect to a control system in which an error generate signal and gain value are used to 
control an apparatus. 

* U.S. Patent No. 3,535,496 discloses a method of adaptively controlling the gain 
of a closed loop system indicative of the systems gain state and disturbances. 

* U.K. Patent Application No. 2,229,556 A discloses a control system for a gas 
turbine engine. 

32. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer L. Norton whose telephone number is 571-272- 
3694. The examiner can normally be reached on 8:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anthony Knight can be reached on 571-272-3687. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Anthony Knight 
Supervisory Patent Examiner 
Art Unit) 2121 A 



